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(57) Abstract 

A polymerization initiator for cationically polymerizable organic substances which comprises a crystalline ion-association substance 
having such a unique property that it can initiate not only photopolymerization but thermal polymerization when used in polymerizing a 
cationically polymerizable organic substance. The crystalline ion-association substance is represented by the general formula (I): 
t{C 5 (R ! ) n } 2 n l Mm] !+ t{B(R 2 )4}li. 



(57)^#J 



■ 14 <d m <d m ii £ % » t? $ * # s & k * & -f * 



[{C 5 (R') n } 2m M D ] '* [ {B (R 2 ) 4 }" ] . i 



AE T77"irggJi!aS DM K 5 — * 

AG T>*r<i?Y • 7'— ^ DZ YAriSx. V Y 

AL T^<=-T EE h-7 

AM 7^=7 ES 

AT t-^ hi)7 FI 7^7>K 

AU ^-^h7!^7 FR 77>^ 

AZ T-tf/w^ GA 

BA TtfX^T • ^7x^ft GB 35® 

B B '</i^< GD ?\s-t# 

B E ^<A^— G E & 'foisY 

BF 7"/^t'77y GH t- 

B G ~7>\>13 »J T GM Uls)£Y 

BJ ^i-t-V GN *r — T 

BR fvisfr GR 

BY > GW T • t^-frs*- 

CA #-7-^ HR ;o7f7 

c f f y # hu ^>*r y — 

CG = ID ^VKA->7 

CH IE T-f/i*^>K 

CI =>— Sv^T — /U IL ^^7X/U 

CM i3*tV—> IN -f^K 

CN <PS IS T >f * v > K 

CR=3^^-y» IT -f^!/7 

CU ✓< J P 

CY *Zfa* KE *T~Y 

C Z y =) KG ^r/P^r ^ ^ ^ 

DE K-f7 KP ItfflA* 

DK -T^ — ^ KR IBS 



KZ #1f:7*?V RU 

LC -tr^h^->T SD 

L I y tfVi/a^-i'y S E 

lk * y • SG 

lr y^<yr si 

ls u-yh SK 

lt y hr^r s l 

LU iV9-K^~? jV? SN 

LV 7ht7-<T sz 

MA ^ta y z2 TD 

MC TG 

MD */uh*^7 TJ 

MG TM 

MK T>rh*s7l0a-^X7^7 TR 

ml -vy TZ 

MN *^=^W UA 

MR ^e— 'J 5 — T UG 

MW -^7 2^ US 

MX **ris=3 UZ 

MZ ^ VN 

N E — v?ai — /u YU 

NL **7>¥ - ZA 

NO J — /W«7 :n~ ZW 

NZ sa— . t?— v^K 
PL 7>K 

p t ni/u h 

RO )\s—~? — T 



XoV^z^Y 
*uy 7 *Y 

K 

h y ziy ,y K * 
9^1f-Y 

*® 

a-rf-^7^7 

S77!)^Jtft@ 



WO 00/46171 



1 



# 

PCT/JPOO/00518 



m m w 

5 &wiftm 



WO 00/46171 



2 



PCT/JPOO/00518 



^^A^ 5f#»S3- K-^Aifi, ^#J£x;p2fc-#A*ftfc:£a*&5. 
*-V2±i&M<Dgr<te. /\u¥>&mm&7 — *> ( B F 4 " , PF 6 ", 
5 AsF ( ", SbF.'&a S^t>tlTf bT^5. 

K-^A4SB:af^;i/3|N-^A^^o^Ttt, *0 «> K: ft iiB I* K: <k o T 
itLT^l/>Xf»;K»S4lSSt5. OUT?, L :/ 1/ >X t- 

1 4 3 0 4 4n%.Z$&m¥2 - 1 8 2 7 0 1 # £ ffi tk $ *IT H £ . Cin 

mmvtmizmmtsn. 7 ~*>j&ftx — hm.& ^m^-^^nm. 

Wl<DMt bTIi, *«tH«Al;:«5«f&¥ 6 - 6 2 6 9 2 #KHi§^;* 

20 nfc3ta^H^si*<**. do^a^n^m* (a) tfx~>^p^> 
x%t>nz>m^wxm$L-&nz> B 

^(DMmzt/uZMt^tcZ?. t>"Tfrlz* Kevin D. Bel fields , r*> 



WO 00/46171 



3 



PCT/JPOO/00518 



^ □ z/n*+)-><Dftffl1&t)^*>fflmn'en , Polymer Bulletin 38, 
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te^^IC^ (B) tSBfi-raiHte^T^O, 40<£>R 2 te|w|-T& 
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^T, — flfciS ( I ) 

[{C 5 (R') n } 2m Mj l+ [{B(R 2 ) 4 }"] , 
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5 JUT&oT&ek^o 

— #5£(I) tC^^S*^«M»^« (M) fcfc, T i (IV), Zr(IV), 
Fe(IH), H f (HI) > V(flIK Cr(V), Mo(V), W(V), Ru(IH), 
OsdJT^SSA^ltfnSfeCtftO, ffSU<ttFe(I), Ru 

(n), o s (nn Tab o , mzft * l < «f e un)-c&*. 

Dir - ^ A, tert-7^;i/7xn-tr^^A, V-f )V7 x Pizxr? A, 

n-^^yiDt-^A, o^\^-fe— ;u 7 x n-t — # a, >^p 

^>f-;i'7iOt^7A, l,l'-^7t5 1 ;i/7xDt-!>A, 1, 
1 ' -yn-75 1 ;i'7xD-|!-7A. N,N-y7fJP7a J *^Jl7 

15 iOt-7A, 1 , 1 ' -y^f^7i PtZ^A, JL^Jl? x.u±- 
7A, (yth'a^yl'JW 7zot- ^A, + 
7oi ntZ7A> hHn^y^5 : ^7xPtZ7A, tf — ;!/ 7 x n -fe - 
»>A, l,l-b*X (>>:7x ~)l-fc7s 7 ^ J ) 7xDtn>7A, 7xD 
t-^A, t-7"f^7iDt-7A, y7*f D7xDt-7A, t:X 

20 (->^ p^>^ >?xx;u) ^n>7A*ft>, bx (>^n^>^>> 
x-;i/) ; E'j7*f>7D7^K*ft>. bx (~>^p^>^^xx 
)V) bX (t-Wy^D'O^ylzJl.) 5=- 

^>^D7^ H*ft>, b*x (y7o^>^yx-^) >?7j;i/#x;i/ 
^•^x«7A7J5^^->> bT. (v^n^s>^>?xx;p) f^>^D7<H 

25 *^^->, bX (y7DO^yXrjl/) ^ > J- > ^ P 7 -f H # 
bX (1 - 7 p atfjK>^yX-;i/) ^ > ^7; f > 2 u <4 H 7J 
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AtHt-^A, t:X (n - ^^llis? ^x~;U) ^ 

;W >?;i/zi - p K^3^^>> fcf* n^>^> ? x-;i/) 

x;i/) i/;mx^ p F#^:t>, bfx (-f >^xju) >>*^;u 

X^7A^ D H*5=-*>, tfX «V-yoh!;l/y^D^>^yI- 

So 

- hIg-ffcT — [B(R 2 ) 4 ] -~C&Z>o iS'K R 2 te^'fr^C*^!^ 

(b) tiBfi-rsEtt^Tfto, 7U-;n. Anyxbju-jn, 
15 Any >/n P7f;;i/A7 u — zs? ur ji^-jim, /\uy->it^^ 

ft, y^P7M-i^ + yi. 7;WylxM, 7^*h'Jl-^ 
ft, 7)l^~)im. ADy>|b7J^-JH, AD7-*>ft7^yl- 

;HS, AD7-'>^7;viJh'Jx-;n, ;\u?>ikT)V3r—)vm. 

20 Sft^<£>4«fr ea«tl5*«, E-QOlBte^ 1 ( R 2 ) te*BSKllR] — T&£ 0 

m& T X * > + K la&^F W\± £ "3 <* 2 ^ © ^ £ m b T H T H . 
_htBE2^gE&*5- h^7-t>©MW^itlT«, ^ h ^3=- 

25 tDf7i-;i/) 7j^^-hTX^->, 7=- h =7^-7, [3,5-fcf* (hU 
7;i^^-D.^5^;i/) 7i-W ^7-h7-^>. Th^ + X (3,5- 
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-JV)V^ru y tfc ^ — h Tx;t >, ^h^x [4- (h l )7)l 

•*U*?-)\,) 7iZJH ^7-h7-t>, (2,3,5,6 

h 7 7j^P7x-jl/) ^7-h7-t>, ^h^ + X (1,2,3, 
4, 5 -^>^^;i/^-n^oi-;U) ^7-bT-t>, T^h^X (3, 
5 4, 5 - h U )V) #7— F7- T^h^X (3- 

7Jl/tD7'P/1» #7-^7-t>, T^h^X [3,5-lfX (1, 
1,1,3,3,3 -s\*r-*)-~7 JlsTfrn- 2-/h + y-2-7 P 0 fcT;W) 7i 
j>T^^>, 5rh^ + X (2,4,6-h'j7Jl/tD7ir 

)i) **7-h7rt>, ^h^=}px (y ^-7;I/^d^^;u) **7-h7 

10 x*>, T^h^^rX (/\° — ^;i/^-n^\^->;U) ^7-H7^t>, "r V 
^*x (,n—y)V^ru^>^)i) ^7-h7zt>, ^h^x (A- 

7;P^-o^-^7^;i/) #7-h7-t>, rh7+7s ( A- 7 )V3r u - 3 

#7-h7-t>, -r-h^^x (a — yjv^-u - 5 - 

15 ;iO ^7-h7-t>, ^b^X (3,5-'^Dn7i-W 

- F7-t>, ^h^x 7 ^ ^7-h7't>, 
^h^*X (^>yj^D7-f F) #7-h7-t>. ^h^^X (£ 
DD^>S?;iO #7-h7-t>, T^h^^X [2- (A°-^;i/^D^ 

x^;i/] ^7-h7-t>> t^H^^x [2- (a°- ^;p^-d^\ 
20 3^>;i/) x^;i/] #7-h7-t>, ^h^^x [2- (A°-^;i/^-n 
•xz^fr) x^;H l7-h7-t>, ^h^^X [2- {n-7)l* 
u- 7 - *?-)\,Jr2^)V) X^;U] ^7-h7^t>, ^h^X [2 

- (A°- 7 5 - ^^)V^i^)V) X^;l/] #7-h7-t>, 
T^h^^X ( 2 , 2 , 3 , 3 h 77;i/tP7 1 n ¥)V) #7-h7-t 

25 5=-h^^X (1H, 1H, 5H-t^^7J^U^>f;l/) #^-h 

7-t>, ^h^^X (lH-A-7WD^yW ^7-H7it 
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>, rh7*X (l,l-y7Mni?iH t'7-h7-t>, 7- h 

^h^x [4- ihV 7 )l*u *?-)\,) s<>i?)V} ^7- K7 

— ^->, -^h^^^ ( 3 , 5 - i?7 )V-*wOz?)V) #7-h7^t>, 
5 ^b^x (4 - ^;i/^-o^>v?;p) #7-h7-t>, t- h^*X 
(4-Xh^y7x"Jl/) ^7-h7-t>, 5" h Zf^cTs (4 
->7irj« 3j^7-h7Zt>, ^h^X (4,5-y^h^y7i 

*7-h7zt>. fh7+^ (4 -y^;p-7ai-;b) #^-h 

10 ^h^*X (k^ni— ;P) ^7-h7-t>, J-V^^T, (f;i/7i- 

;u) 3i?7-h7-t>, T^h^^T. (^~>^;u) ^7-b7-t>. t- 

h^^X (^<>^^^;U^a: — )V) ^7-h7-t>, rh7*X [3, 
5- (v 5 *^^) 7^~)l] **7-h7-t>, T^h^^X (y^DT 1 
Pt!;P) Tj^^-hT — ^">, 7=-b^^X (v^n^^ 1 ^) ^7-h7- 
15 3->, t^H^^X (S^ D^S/^) ^7-h7^t>, rh7^7 

^7-h7-^>> "f- V z>^7, (7i/^y7^) Jj^7-h7-t> 

$?£b<te, 7="h^^X (4-7MP7i^) #7-h7zt>, 
20 fh7 + 7 [3,5-tfX (h'J7;^0^?Jl') 7i^JH 

7-^->, 7=-h^^X ( 3, 5 )V*U7 ^7~h7-t 

>. T^h^T. [4- (MJ7;l/tD^7 c ;i/) 7iZ^] #7-h7^ 
-T^h^+X [3,5-tiX ( 1 , 1 , 1 , 3 , 3 , 3 -'\5- J &7 )V*U 
-2-^h + y-2-7'o^) 7 ^7-S7-t>, h 7 

25 3rX (4 DD7x-;i/) #7-h7-t>, T^h^X (3,5- 
□ D !7ac ^7-h7^t>, "rh^^X 12- (n — 7)V* 
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ai ^7-h7-t>, "rhy^rT, ( 1 , 2 , 3 , 4 , 5 - ^> ? 7 )V 
15 £#Brf 

friz, #5S9§©-«5*; (i) T&sns^:*->#^#*siiiii:4&K©wi 
^K'f ^->#-&fftgatt4»»tt, -las; ( n ) 

{C 5 (R'),} 2m M m 
<3t*K C s , R 1 , mSl/n file £ Hit T^^n^^^D 

•t>mm>fc&* (in) 

25 {B (R 2 ) 4 } X 
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5 -fe>Ttel : 1, >?^^P-fe>Tttl : 2T&D, fig^flTift— lOtTC , 
L< teSTiS- 6 0 < CT&<S#:#TTfTfc>n<5o 

- 2 0 %£>f»7K*3i&£&ffl-r3o 

10 TFeci 3 (w)tz£v>wt<kM (mn^m) £, >^Dt>^rai/t 

1 : 0.1 — 1, £?£L<tel : 0.1 — 0. 3 <Dm&~Ctizm b , 0 — 

loot:, $ftu< rasm- 7 ccoias^f^TTfTfcn*. 

15 W*»i«£*fi7K 1 : 0.1 — 1, L < 1 : 0.1 — 

0 . 5 

± IB R f£ «k o T # b tl § Or > £ ft a 14 #1 K © * ft #1 <t L T « , 
7iDtz^A/rFHX (3,5-y7;i/tD7x-^) #7 — h, 

20 y^^7iOtZ>)A/f h7^ (3,5-^7WD7i-Jb) 
#7 — K 1,2,4,1', 2', 4' -^t/f;i/7int- Vl*/^ 
h?*7, (3,5-y7W07i-^) h, n - T7*^;l/ 37 a: n 

t-")A/T h^^-X (3,5-y7WD7i-W h, tert 

-75 ;i/T7 x D-t: n A/x h (3,5 - 7 )l* U 7 jl ~ )V) 

25 #7— K 7iDt>#D-777->H/fh7^7, (Z.S-V7)V 
t07x-JV) — K yt HO*y^'j;i/7xDt- l 7A/rh7 
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^7. (3,5-y7Jl/tD7i-Jl') K 7iPt^7A/rh 

[3,5-fcf* (h'J7^tD^5-;P) 7iz;P] #7— K v 
^f^7iDt-7A/fh7 + X [3,5-tfX (h'j7J^n^5 : 

;iO 7x-;n #7 — K 1,2, 4,i', 2', 4' -^Jr-y-^J-Jiy x. 

5 n-fcr. VK/"r b [3,5-lfX ( h U 7;i/tD/f ;P) ?x:z 

7irjl/) stf^ — K 1 , 2 , 4 , 1 ' , 2 ' , 4 ' -^^r-V-X^JUy x. P-fe 
-yk./^- b ?3rX (^>?y )V*U7 x.-)V) 7$?— K 1,2,4, 
l',2',4' -A + 1^^f;l'7xDt-'7A/Th7^X [4- (h'J 

10 :7;i^D*^;i/) 7i-M 7^^— l,2-y7iDt-JH5 1 Jl' 
7iDt-9A/f [3,5-t:X (hU7^tny^) 7 

x jJ?7 — K 7iDt-7A/fh7 ; l 1 X (3,5-^7;P^"D 
7i-iH #7— K 7iO-fez«7A/Th7 + 7 [3,5-fc:X (S 
'J7J^O/^) 7xZJH K 7iPt->)A/fh7^X 

15 (2,3,5,6-fh77Jl/tn7x-Jl/) #7— K ^oiO-fe-^A 
/xh^^PX (l,2,3 1 4,5-^>3'7Mo7x-jn #7 — K 
7xPt--7A/fh7*7 [4- (h^MD^fJP) 7i-JH 
tf^-K ^oiD-t-^A/^h^^^ (4-7J^D7i^) #7 

- h , 7xDt-7A/Th7*X (3,4,5-h'J7MD7xZ 
20 )V) #7— K y^5 L iP7xnt- , 7A/fh7 + 7 (3,5-^^;W 

tD7irjW #7— K ^*^;i/:7x P-fe-^A/^ h [3, 
5-t'7 (N'j7;PtD^f;P) 7 x. — )l] #7— K S^^JI/^xP 
-fe- r7A/^ h ^^7; (2, 3, 5 , 6 h77JPtD7i-W 

- K y/f;V7xDt-9A/rh7^X ( 1 , 2 , 3 , 4 , 5 - ^ > ^ 
25 !7 P 7 x~;U) #7— K y/f^7xDt'9A/f 

[4- (h'j7Jl/^D^f^) 7x-;i/] **7-h,*y/f Jl/7xDt 
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r^A/j h ^ =^7v ( 4 - -yfrjru ~j x-;U) 4^— K 3^:7 x. 

D-fc- »7 A/^ h ^^7. ( 3 , 4 , 5 - h U 7)V3TU 7 4^ - h 

x- h7/fJ1^7iDt-^A/7 b^^rX (3,5 - >>:7 O 7 x ~ 

4^ — K fh7^f^7iDt-^A/fh7*^ [3,5-tf 

r>7A/f h (2,3,5,6-fh57MP7i-;P) #7 — 

K x h ^^^;i/^x a-fe — ^7A/t- h ( 1 , 2 , 3 , 4 , 5 - ^ > 

*x [4- (hU7;i/tn^5 1 ;i') 7i-;p] 4^— K ^-h^*^ 

10 7iDtZ7A/fh7+7x (4-7;PtP7x-JI/) 4^— K 

7^fiP7iDt-7A/f h^^X (3,4,5-hU 7MD7i" 

#7 — K ^D-^f;P7iDt>/f h^^x (3,5->?7;i/ 

tD7i-JH 4^ — K ^^-tf-^^Jl^xn-fe — ^A/t- h^** 
[3,5-bTT. (h'J7;i/tD^fJl') 7x-JH 4^-K ^3r+>-* 
15 f;P7xnt-9A/Th5 + ^ (2,3,5,6-fh77J^D7i 
4^— K A + -y-^7 c ^7xDt-7A/rh7 + X (1,2,3 
4,5-^>3'7MD7i-W #7— K ^^r-tf^^^^x Oiz~ 
7A/r h^^T. [4- (hU7;Pto^f^) — ;p] #7— K 
A=^1i-/5 1 JV7xDt-'7A/Th7+7 l (4-7JPtD7i-W # 
20 5— K A^^5 1 ;i'7iOt-^^/fK7*7 (3,4,5-hU7 
JUrtD 7 xH;W 4*^ — K n-7*f;i/7xDt-7A/fh7 + 7 

(3.5-'>*7;PtD7ir;i/) #7— K n-7f^7iOt-7A 
/f-h^^rT. [3,5-t*X (h'J7JWD^fJP) 7x-;H .#7- 
K n-7*f^7iDt-7A/fh7^X (2, 3, 5, 6 -*r b77 
25 Jl/^n 7 x^lO 4?^— K n-7 , f^7xUt-7A/TS7 + 7N 

( 1 , 2 , 3 , 4 , 5 -^>^ -7)V3ru 7ilf) — K n-:/^? 
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iDti^A/rh^^ [4- (hU7J^D^5 : Jl/) 7 3L-)V] t$ 
7~h, n - 7*^)V7 zc U-t~ ^K/f- Y (4 - 7;l/tD7x" 

)V) K n-7"f^7zDt-^A/f h7 + 7 (3,4,5-h 

U7J^07i-Jl/) #^-K tert-T5;i/^ jiP-fe-C7A/^ 
5 =£7. (3,5-y7WD7i^) #7-K t er t - T ^ )V 7 x. U ir 
— 7K/7-y?3r7, [3,5-fc** (h'J7^tn^f;P) 

K tert- 7 5 )l7x. u~t-u A/t- h 7*rX (2,3,5,6- 
•X - h 7 Jl>^ U 7 m — )l) K tert-75 ^7 :n n-fe" 7h,/"r 

h?*rX (l,2,3,4,5-^>^7^07x-;P) K tert 

10 -7$^7xDt-7V7h7^ [4- (h'j7J^O^^) 7 
;n-;H # ^ — K tert-7$^7xD-fe-7A/r h (4-7 

(3,4,5-hij7;^D7x^) /j^^-h-efe^o 
*f LT — M*ifiTB3« 1X^5^3^ D-fe >^##:7J 5^ ^- > {C*f IT, # 

20 7^t>^0iBfif^fi7x-;HT$5i^, 7XZJHO/ 1 ! 
25 -«5£ (I) TSStl5'ft>^ftiBattft»T?ft:5*ft>l^ 
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loomm^izMLx^mmiz^^m^mt^mo'. i~i omsgB, $f£u 

5 < it 0 . 5 ~ 4 MSgBC9*TI3£U 200~700nm, g:fctfHc:te 200 

~400nm©^^^^i 0 > ilSt 2000~9000mJ/cm 2 ©I^J^- £S*iR 

fir fi © #£J£nT^Tt>, jniisnT^Tfcj; 

^^x«<gs^^BP^tc^LT, 7 o ~2oorojDi^^ i o #~ i mm 

tff-3iL < 100~160t:<E>;&Df&£ 10-30 Kmn? Z. t \Z «k o mft^- 

15 li^A^issns. 

0J<Dfi£-Sf£}3iJ 0 . 1-1 OiigK, $f£L<«:0. 5~4liSH0it 
7 O~200*CCDJn*ft& 1 0#-~ 2P#|irK $?£L<te 140~180t: 
©UoS&£ 3 0-9 0 5MHIff "5 Z\£\Z& V MftTmmG&tfmj&z tl2> * 

mzzv^m&\zmm-zn2>mw<z®i&ti,Tte. &kit*mmm. aq 

y >fc£Hfc?K^i&giL 7;P3-M^i, ^aiy-;i/^^it, x-^;u 

7-fe^-;i/*»«IE, ^rh>m iXfJ^tt 

25 h7tFD77>, 7th>, ^^l/X^l^ h >, 7th-hUK«C 
El* un5tt*f*>I^ttt»ft!l 100fiMfc**LT 5~ 3 
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>, 3, 3 -V^)V- 4 -y h^ri^^>Vy y >, 4,4-^^h + 

4 -5?^^;p^^-^u->v>, ^y7 , Dif;^t+u->y> ) 2,4- 
>?x^;i/^^-^+J->y >, 2,4-^V7°Dfcf;^t^it>v>, 9,1 
0-7xt>Xl^ + />, y^>y^^n>, 2 -y h^'>^-y^ u>, 
4,4-yl5 : My7^D7x/> 1 7>b^y>, 2-y^;U7 

yXh + y7th7xy>, 2-Xhty-2 - 37 jc X 7 -fe h7x/ 
>, 4-/h + y7th7x;>, 4,4-y^h + y7th7xy> 1 
4-7xZJ|/7th7x;>, 7 > h :7 iz >, 1.2-^>y7>h7 
15 -fe>, 9-y7/7>h7t>, 9, 1 0 -yy7/7>h7t>, 2 
-X^;i/- 9 , 1 0 h^7> h ^-fe>, 9,10-t'7 (7 x - 

;i/x^;i/) 7>h^-fc>, ^>i/-fwv7 , Di;jn-7^ ^^>y 

> , /7x;> 1 4-tHo + y^>y7x;>, l-zhU7>h7 + 

20 y>, i,2-^>X7>h7 + y>, 2-^DD7>h7^y>, 2, 

3- y^DD- 6-yy77- p -^>V^y 2, 3 -v?y h * :> 

- 5 - y i , 4 -sov* y >, y N^>"^>y^y >, 2,5- 
□□ - p -^>y^y >, 2,6- i/y>^;i/- 1 , 4 -^>v~^y >, 

4- ^>y-f^y7x-;K o -^>vw;i^m#^y 4-^> 

25 y-f^-4-^fJl/-y7xZJI/XJl/7^ H, o - ^ > V -f ;P5fc£#&, 
^XifU>, tiy^T — ^>-J)V. 2 , 3 - 3^ p □ - 1 , 4 - 
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^>y7i/>, 4,4-ytFD^-M> , /7i/>, 
5 y^>^7i;>, 4-Ih + y7th7i;>, 
7th7i;>. 2,4-y^h*y7th7x;>, 

X3 L *>m&&®M 100S*gP^feD 0.1-101 

m (Dytms mi&m \z <t o -cfi-s- £ n & * ^ •* >m^^ mm^m <t 

-K #'Jl7fH5K, ^'J7$F-f$H^^S. 
20 2 OK±OK$JEf i 1 ^©til^^ffif TSl^X- 

25 ^;i/x-x;i/, p -7M^7x;-JK'J ~>>?;i,x— ^;i^<z)$o#gs 
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mmm tfc x - £^ w r & ^ s * -t ? > <t & zs i * iz 

15 <k&W<DM&W&^? * m^->o^-y-><hx#^v'fb-&#;<h 

* hj o a ^ na & $i * ^ ffl -r & ts > m & & w «k ^ n © m m jts © 
20 ©-ircatTia**— a i K^-r*D< . suo>*ii6&wrsi£tt« (x) 

25 ffc-r*££te#<(0W«&«»#T«&3ftTV>* J. M. 

O'CONNOR, C. P. CASEY : Chem. Rev. 87, p. 307 — 318 (1987)) . 
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(X) 
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0 /y 

R 



4 



as) 



♦ sQi * «-oc;: ) en 



+ M V Si. ^ (2) 



v© 



Si-O-Si 



n - 0 _ S ;/^N S| _ o _ Si ^-v Si © x 0 



n-o-si' 



*Si-0-Si- 



<4> 



(5) 
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5 -So 

#589I©fi'&ili&»Jtt» I) IS&3iJm&©tf*i-ete, (a) (tK 
#) Rtfft • 7;U# U fc*rrs££tt£Wb» (b) ti^*>m£r&m 

mmm, izt.x\z* x#^{t^«rtc#Ts&$?&»flM£*^ri^ m 

10 M^JD (0.5-4%) "rJ¥JR«E<btt»CffinT*t), (b) m&W*<D 

mm. tcis^^^^ifT, (c) i^tioifii^ttcinT 

©*Si:J:oT#6nfc8ft«l©«lttT?tt. (a) iSm&tt, fet^tf 
«a^K*tUT£iiFfc»«£tt&3KU <b) # ^ >S^tt««, 7c 
15 t/LfcTxtf^ft^tttWE^tt©*^ xtf*^*^**©*^** 

20 

a) iiuig^SCKO^T ; 
25 • L. DeVRIES, J. Org. Chem. , 25. 1838 (1960) 

• R. S. THRELKEL, J. E. BERCAW. , J. Organometal 1 ic Chemistry, 
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1M 1 ~ 5 (1977) 

• D. FEITLER, G. M. WHITESIDES., Inorg. Chem. Vol. 15, No. 2, 
466 (1976) 

b) Dir >mmw\z~D^T ; 

5 • D. M. DUGGAN, D. N. HENDRICKSON. , Inorg. Chem. Vol. 14, No. 5, 
955 (1975) 

• KAI —MING, J. C. CALABRESE, W. M. BEIFF, J. S. MILLER., 
Organometal 1 ics, ltt 688~693 (1991) 

TfirjRsnT^sfis mt:i£^ffl3zmm)m) . x-h^x (1,2,3, 

SttfflT****, fc£*.fc£^h^*X (3,5-y7MD7xZjl.) 
15 #%#J 

ftttbfc** 500ml <£>/\°-f I/y ^Xig^Xn^M^&^gg^JgicL, 
77Xn^O^IS;^tt^XCTg^tfc^, ^I^^^y^A 
20 4.65g£A*l, ^ yXfJl^X- 100ml ^iPA, JI#U&j&*e> 

fcm\ZTtfiM\sTzo £<=>tC\ 1 - 7*0^6- 3 , 5 - V? )\> Orudis M > 
43.52 g KSItK^x^I/X — -t^;!/ 5 Oml^Jn^^^^fU; D^a61ML, 

25 4.542 g£4 0 ttTJST tt# SfitfflKT 1 6 P$IH;tt 

gtfco ^m^" h U >>A 3 0 g 100ml K*fl¥3itfc»S[ 
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£ 3 0 #A>ttTiST3i£fc. U T 2 4 B^rajfc 

Ct^^titi^ itS'JL, ttifc&XAtf^-*- (MfiS7 0t:) 

5 ^fel#^y'J*^H:t$ e.fcttSIL, -r-h^^X (3,5-^ 

^^-h^-hUr7A^ 10. 3g £S-&@#:£ ITU 

fc. 

• 'l^ttfe, BBHfim, T^^fiE, l^0^F*i, liffi^SI^S^fF^i^, 
10 42 (1983) 

• rfyjl|^±, /Jn#£. BH^IS, ^^-&^^k#, £6, 943-953 (1988) 

• K. FUKUI, M. KASHIWAGI, H. MIYAMOTO, A. S0N0DA, J. ICHIKAWA, H. 
KOBAYASHI, T. S0N0DA. , J. Fluorine Chem. £2, 307 — 321 (1992) 

mmm 1 

15 7xD-fezOA/rK7^X ( 3 . 5 - y 7 ;U^" □ 7 j x;i/) h 

300ml <£>/\°-r V v 9 7it7 Tfc 7 7 X n KH&ttatJfc^ £ 
Atl, fI©7xDt> (CAS 102- 5 4 - 5) 1 g SrigBitm 1 0 

gtzioA, ^jatcT5i^raaj*bfc«, mtk loomi^^-roan*., $ 

20 gg^^^lb, PTFEalffilCTatjfibfc. 

2t$t£» &m 300ml O/t-f 1^ ^ fc* - # - 1' L , G8t£Jl#^{3 

th'J^Al 2.75g(DX^7— ;U^^5ml^ri0A^:i:^5, Wfe<E>££ 

25 #rtiJ*&*at»L, *fi7KCT«c^b, XAtfl^— — ICT<£««, MP 
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7 =c D-fe- b z>*7, ( 3 , 5 - z?7)V3ru 7 ltl'A) #7 — 
h 1.6g (JK4S43*) Znfro 

mmm 2 

5 h(?)^5fc 

^Jg^l 1 <tra«l<Z>g«*ffllriT, fJR0^f;i.7iDt> (CAS 
1291 - 4 7 - 0 ) 1 g£M@?l 0 glcfln*.* gfiCT 5 P#fHJi*l£ L 

10 m.W.&. 300ml £>A°-f l/'^Xlt'-^-Cil, fifcttjJfcJfc^K: 

T}**£L&^e>, -r-h^^x (3, 5 -Vpy^Hru y h 

y^f;i/7xDt>/fh7+X (3,5-y7WP7i-^) ^ 
^-h 1.68g (XR^5 3%) 
&*>ntc£.J$,!&)<Dm7£$:. S^ft^PSS'H-NMR ( E X - 400^^M*Ri 

20 ' H-NMR [ 2 5 *C , fi7K*<fc7-fe h > , If - £ <Dfc^-> 7 h (ppm)] 
3. 20 (i/? P^^^X~;U) ; 6.0-8.0 (7i"JW 
Il^il 3 

1.2.4.1. 2". 4'-A^-H- ^Jl,7xa-i!-'!7A/TS7^7: ( 3 . 
5-S?7J^D7xZJl/) rf^-Kro^Efe 
25 USS^J 1 <hf*Uil<Z)i£ff &m^T. 1 , 2, 4, l , 2 , 4 ' 

^7xot>i g £igfift^ i 5 g tcfln*., iii:T r 6 »#Wift#bfc : &, 
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MtK lOOmlSr^A, ^£§£?fr#lL, PTFEzg^tCTztig U , ?Hf&£iE#L 

6 OX:£.X~lJUmV. (3, 5-y7;i/tP7x-;P) 

^7-htMJ7Al 1.89g(7)X^y-;i/^^5ml$:llD^.^:<i:^^. 

5 #r{±i#7£ili]&b> i&Tkt'TifeitU XA^lx-^-izT^*^ b )V 
X>T£fc?£U BSlA'll/- f-lZT&mistZo 

1,2,4,1,2 ,4 '-A^^^7iDt-^A/7 h^^X 
(3,5-y7^tD7i-JP) 1.29g (iR*£ 47.5%) 

io mmM4 

^ft ioomi<z>/w u-y ? xm-i- ? x=i izm&m.&T& xn. m. 

(HI) 0.32gRtK7-fc h— h U;P3 Oml&UD^., i£te$c (ffl) Srig 
15 ffiZ'&fz. Jgfc. rfrl£<£>n -7*^7iDt> (CAS 31904- 2 9 
-7) 0.48gS:t>^7K 2 Oml^iPA, 1 l$IKIfil# Lfc. o^T, *r h ^ 

(3,5 -i?7)V^U 7il ^7-htMJ7Al 0. 97 g SrJP 
A, M#b&#*S>7K^KT6 0^ -tO** 3 0 frmfoWV 

20 ^jlCv 5 ^ p ppc^ >R£m7k£2JD*-. 3 O^il^Lfco ^^t. tK*§ 

3>J£@5&L, h^x>Tft#U Bl!i/^I/-^-l:Tftlft 

n - ^Jl/7xDtZ7A/f h7+7N (3,5- ^^JU^P 7i" 
25 ;!/) #7— h 1 g (JRJP 71.5*) 
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l H-NMR[2 5 £ C, S**ft;7-fe h>«K tf-^©ftfy7h (ppm)] 
3. 15 (y^O^>^yirjl/) ;6.7i, 6. 47 31 — ; 0. 86- 
2.04 

mmm 5 

5 tert-7$il/7iD^z ^A/ ( 3 . 5 - y Jbah □ "7 :e - Jb) zft^- 

ir> (CAS 53954- 8 6 - 2 ) 0.51g, 0.32g, h 

— h U;U 3 OmK ffi.*2 OmlROor h (3,5 -y^^07i 

10 ZL)V) ^7- h U "7A^ 0.97g#>£>, terl-75;p7xnt>/ 
+ X (3,5-y7M07x-Jl/) ^ ^— h 0.87g (JRlfS 
60.7%) £f#£io 

' H-NMR [ 2 5 M^mitT -fe h > * . 2 <Dik^i/7 h (ppm)] 

32.1 (5>^7 D^>^>?X-;U) ; 12.82 (*5PU>) ; 6. 72, 6.48 
15 C7jc-;]/) ; -12. 1 (7 5. Jim) 1 

mmm 6 

(S?b: KP^->^'J JU) 7xn-t!Z'7A/TS7^X (3.5-S?7Jb 
tD7i-Jb) ^7-KD^5^ 

20 ^T^H (CAS 12152- 9 4 - 2 ) 0.3 g, mt$k (IE) 0.021g, 
7th-hU;nOmK MtK 1 Omlfttf^ h ( 3 , 5 - !7 

#7- h^- h u ^Aii: o.635 g^^>, (s^k f u 

)V) 7iDtr7A/fh7 + ^ (3,5-i/'7Kn7i^) 
-h 0.46g (JR#5 1%) 
25 IpI^^HM^J 2 tl^^H'H-NMRfZTfT^, TfB©^*— ^ $r#fe„ 

1 H-NMR [ 2 5 *C , «7K^YkT-fe h t: - i? <Dit¥ is 7 V (ppm)] 
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32. 6 (is? n^>& -JJL~)V) ;6.72, 6'. 44 C7 xXJP) 
7xDtZ>!;A/fh747 r3.5-tfX ( h 'J 7 JUa-D *7 
5 HWJli:RI©^l^ffl^T, *I©7xDt>0.5gS»StS 

ftmis* ?T¥Emmizxmmvrz 0 mm&^m 3ooni©/w 

-tj-^U it#L&#£>^ h [3,5-fc*X (hU7MD 

7jl-)1] ^7-hthU7Al (CAS 79060- 8 8 - 
10 1) 2.48g<DX^y-;«^7ml£SDA£:£ d 3 , Wfe^^d^ l±J bfeo 

7iDt-7A/rh7+7 [3,5-fc*X (h 'J7JWP^^) 
7iUH #^-h 1.73g (JR* 61.3%) &%fr 0 
15 IIJg^J8 

y)(fJl/7iDi!Z^A/fl>7^X r3.5-hlX (f'J7Jl/tD^ 

^ju) ^nix;ui sft^- kd^eK 

mtiamiog, fK7*x [3,5-b*x ( h u 71 

20 x;H ^7-hth'J7At 2. 15gCDX^y — iU^^yml^^^^^ 
J|/7iPt-7A/fh7=l : 7x [3,5-tfX ( h U 7 ;U:t □ * ^)l<) 
7i-JH 1.36g (iR^ 54.1%) £#fco 

'H-NMR [2 5t, Wi7kMik7 1l h >4"» tr — ^ tfMfc^ ~> 7 h (ppm) ] 
25 34.5, 31. 2 (y^ D^>^^X-JP) ; 7. 78, 7.67 (71-^) ; 
-10.63 
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mmm 9 

1.2.4. r.2'. 4 '-A^-^^^j^xD-IZZ^A/Th^^X f3. 

II^J 1 iilWI^CD^g^ffl lr>T» 1,2,4,1,2,4 ' -^l**? 1 
5 )Vy^a±:>0. 5 g&jftlftftl 0 g{CSP^. SfiCT 1 6 PfP^jf^ L 
7c^» MtK 100ml £JP;t, ^£J£iJIU PTFEift^CTiti® U M2r 
m&lstZi&ZTkmiZT 6 O'CSTiD&U rN7 + 7 [3,5-fcfX 
(h'j7;^D>f;i,) 7x.-)l] #7-hthU7At 1.71g0X 

1,2,4,1,2,4 '-A+iJ-^f^yxOt-^A/f h 
[3,5-tfX (h^^tD^fM 7^ — )V] #^-h 1.08g (1R 
* 51.5%) 

15 IslS^IIM 2 i^K'H-NMRKTfr^ TfB©^- ^ £#£:o 

1 H-NMR [2 5t), S7tc#Hfcy-fe: h ><K fcf-^©{fc^;>:7 h (ppm)] 
17.1 ; 7. 58, 7. 50 C7x— 

^ISS^I 1 0 

y^fJ^xPtr^A/f K7^X (^>*-7 jiz: d^v 

20 - kp^eK 

ti ogcjpA, rn.rn.izT 5 mmn&Lfz'&, loomi^*., 

25 (CAS 2797- 2 8 - 6) 1 . 6 g <Z)X^ / 7 ml £ iP*_ £: <h 
£5, #fe^^^tlfmLrc„ 
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^— h 0.97g (JR^ 46.5%) £f#7c 0 
5 I^^^II5S^!J 2 tl^^(C'H-NMR^Tff Vi, TfBtf)^-^ 

1 H-NMR [25t, MTKS^T-fe h >4>, M-i? (Dit^i^y h (ppm)] 
34.0 ; 7. 10, 7.02 (7iUH 

mmm i i 

1 . 2.4.1'. 2 .4 •-A^^^^Jl/7xDi!-OA/T ^7=^7 
ggj&ttl 1 <>:EI«©g«&fflV>T, 1,2,4,1,2 ,4 ' - * * ^> 

Jiy jiaiz> o . 5 g&iftfllttti o gtcJa*., ^^i:t l 6i$raJ£JfcL 

7cl£> MtK 100ml£in*-, ^§§£/fr£Jb, PTFEMKITML, 
it#L&>^<s> 6 O'C^-eML, ^h^X K>^7MD7i- 
15 ;U) bV^<yAm. 1.27 g<DJL? y -frmM7ml&m%.tztZZ. 

1,2,4,1,2,4 '-'N^t^fJk7iDt-7A/f + 
20 K>^7JWD7i-W 1.05g (1R^6 0%) £f#fco 

mi£&nffiM 2 <h IWHt K ' H-NMR \ZTft^. TfB^ — ^ 7c„ 
'H-NMR [2 5*0, MTkmitT-k b >*K tf- ^ (ZMt^ v 7 h (ppm)] 
34.0 

mmm 1 2 

25 1.2.4. 1.2.4 -^\^tt^^Jb7iDtZ^A/T 1-7^7 f 4 
- ( MJ ~7)\,-*U *^JU) -7 31X^1 aK^- h(Dftl& 
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mmm 1 tmuo^m^m^x. 1,2,4,1', 2 \ a ' -^^-y-*^ 
^7xnt>o.5 g^M^i 0 g itz-hux, mi&\z-c 1 6mmm.ftv 

fc&s ffl.* 100ml £;!jfl*_, PTFEatJffi»C*r L , 

7K^(CT6 Or^TJP^L, rh7 + X [4- (h'J7 

1,2,4,1,2 'J'-AWfj^iDt-'JVf 
10 [4- (h'J7^tO^^) 7iZJH #^-h 0.71g <JR*K 
44.7%) £f#fc. 

mmm 1 3 

15 mifcM 1 tmMvgw&m^T. mmo 1 , 2 - x.mz-m:? 

> (CAS 12156- 0 5 - 7 ) 1 g &ftfifE£? 1 5 g dinA , gfilCT 
1 6P#|HjJ*#Lfc&* MtK 100ml ^JP^, PTFEMfCT 

at ill/. a«e£»#L&#e>. tK^ict 7 or^anf&L, ^h^^x 

[3, 5 -If* (F'j7Jl/tO/^) 7i^] #7-hth'J«7A 

(2-7iDt-JH^) 7iOtr7A/fh7+7 [3,5- 
tfX (hU7JWP^f^) 7jc— ;P] #^-h 3.16g (1R^ 
25 59. 2%) 

IWI^^mSFll 2 tIBIflltC'H-NMRtCTffti, TSE©^-— ^ £f#7c. 
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' H-NMR [ 2 5 "C , M7Kmit7± h If- ^ tfMb^v? h (ppm)] 

16.6 : 7.57, 7.43 (7 x. — )l,) 

10 l OmKD^BJtf^XigteDn £>K:» HJS^J 1 ~ 1 3 -e^jdcLfc^'f * 



mmt ity^ □ d * ^ > 1 0 ~ 5 0 mmu&tax. m&v, # 

»ttjWi3.tti;£fc^«k"5&*frU. 6 Otifiiljpill O^PbI OUT 
8 0t:fcSlgflt**K:3#Wltt1BL£&, \ZM V fz h<D& &mfr tl, 

20 tt, / v □ Wb^#H00fiitnl5^ D 1 Olip?©^^ do 

fc*>i*A£>#;^T*, (6000mJ/cm 2 ) & 4 Bfro h*>ftgB 

^t. (2tMtt<D;ff^x^ no. GP-100) tcSL, 
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B^rti;l(gt§; tick »3?t^&. 

^Tc-DTlt, 5?x.%. V— 9— m 5mm<£>/\> H tfc^E v^-f If— St^/hSi^ 
10 :n-;*7-^£rffl^ ^MtCT^m, »«PS-&£. 
HIM 1 4 ~ 2 6 
§tt^>D^+f->© 1 a-ea^-g, 1 , 3 , 5 , 7 -T- h 7^?^y^Ofh 
7yn^1j-> (^I/XhftS ; S I T 7530.0; CAS 2370- 8 8 - 
9) lOOMSBkiatbT, Ifclffim ~ 1 3T^fiJcLfc>f *>££#i|gft 

sab, m&i>* i^—izmm^tirz^m-vn^nrzmm^. -Tts 
6 onmmmmfriz 1 o#p*^ o^-es ox:mmmm^iz3^mmmv 

fc'&. ytmU (8000mJ/cm 2 ) Srfrofco 
20 MI©yjl/^^^tllC^t. 
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2 7 ~ 3 0 

^WfJ|/->^Dfh7yO^> (D3) lyuxhttm ; 
SIH 6105.0; CAS 541 - 0 5 - 9 ) lOOItSgBl;:** LT, MMM 
20 8 , 9, 10. 1 lTr^/&L£:-f *>^-&#iS£ll1Mf|-e&£&m^[IB 
&3iJ2Mg|L ^>y7i;> (CSA 119-6 1-9) (*g^$J) 4 

T» If >£JR££ftfc££<B«aBTiaj£3fcflBtt (6000mJ/cm 2 ) £ 4 13 
25 ffVi, h*>rtT^^^n^:d'A^®'fb#l^ t:>cfc OSlD tUb. V v 2 7. 
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2 7 mmm 8 6 0 . 8 

2 8 "9 4 3.5 

29 " 10 77.8 

30 /'ll 51.4 



10 mmm 3 1 

& *^)Vis?7 h ^ i/U^r-Vy (D4) [yUXh#:i3; 
SIO 6700.0 ; CAS 556- 6 7 - 2 ) 100M*g&t;:;fcf IT, HJS^J 

SnfcJKflBTitJ&ftBBf* (6000mJ/cm 2 ) ^ 4 mff V^, t: >i*jTr7£/5££ 

mitrnfef 69.3%£^bfc. 
20 mmm 3 2 

■5 s * u^>$ is u (D5) (flMfc^Xfi (#0 

13; LS 9000; CAS 541 - 0 2 - 6 ) lOOfiMSBK**- IT, MMM 

i o T*&mistz-( *>£&frm&ton-vtez&m&mteM 2 ^ 
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6 o'xzmmmmtpiz i o#ra. ^^ts ox:mmmm^iz3^mtkmi^ 

JtmM (8000m J /cm 2 ) Srfrofc. 

mmm3 3 

5 KT*/f"Jl'>'^DA4 : 1}"yn^lJ"> (D6) ({IMft^Ili (#0 
I; LS 9060; CAS 540- 9 7 - 6 ) lOOSMSM::** l/T, HJI^J 

6 0 rf&JStf ^t*Pt:i 1 O^fSJ, O^T8 0 t:^®M^*P^ 3 ftmtkWls 
Tc'&. JtMH (8000m J /cm 2 ) Srfrofco 

memoir jvttmt. 52.4%T*$>^tc. 
mmm3 4-3 6 

15 2,2,5,5-f h^*^;i/- 2,5-yy77-l - > ^ O ^ 

(yi/^htti; SIT 7540.0; CAS 7418- 2 0 - 4) 
ioofi»gptc*f LI, ^JS0iJ8, 10, 1 l^Bglfc^ft>^^ 
^!felT^5#i^Pi^J 2fi4SB> ^> , /7i/> («!!88J) 411 

s^-ic^^^^^m^^vict "5^^rb. 6 ovmmmmtpiz 1 o 
^\,^8 ox:mmmmipiz3ftmttiWVfcW:, ytm& (sooomj/cm*) 
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3 4 
3 5 
3 6 



mmm 8 

» 10 

" ii 



3 6.3 
7 2.4 
3 5.2 



A+itlfJk>^nb'Jyn+li-> (^l/^httl; S IH 5990. 
0;CAS 2031- 7 9 - 0 ) 100fi»^{C*f LT, HI^IOT^L 

m&izi oftrn. -d^-v8 ovmmmmtpizsftmnwisfcWL, ytmm 

15 (8000mJ/cm 2 ) £fTo£. 

Ifl©y;^$tt 40. 2%Tabofeo 
USS^lI 3 8 

7x^Jkk h* □ i/9 u yn^1t> (yi/^ NftSSi ; S I P 6736. 5) 

ioom*^{c*fbx, nnfiii o-e^^Lfcrt>^#igifeST^ 

20 2 MSB, ^>>/:7aLy> (MBM) 4 MSBRtf o 

tt^ai^^iu^if i, 6 o'c^mti^^ptr 1 o ^riftiLfct, ^ 

figlt (8000mJ/cm 2 ) £ffofco 
25 .Ife^JRwy^^^Stt 65.8%T$)ofeo 
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mmm 39-42 

5 f*^f^->^o^>^yo+t> (D5) K.ZSY'rti *3-)Vis$ u 
^+^D*-tf-> (D6) lOOfiSgPd^LT, 8 , 1 0 T^fifc 

te^-m^fti^?^*? 6 o t:i^mtiM*p^ i o ^•rBiifcfiL'^:^, ^ 

i&iSTifc^U tMI* (6000mJ/cm 2 ) ^rffo^io % £ *ltz.mt®¥ )V 

sic, ±mo)jai< ytmft (6ooomj/cm 2 ) &ff-Dfrw&.mft-&. 

15 fcffl^T leortCtS^bfc^ffl^lC 1 P#H35£fi-T£ d il:<J:oTM 



m 4 



20 



3 9 

4 0 
4 1 
4 2 



D 5 Hi^ 8 



D 6 
D 5 
D 6 



8 
1 0 
1 0 



V;U4»m (X) 
5 3.2 

3 8.4 
5 9.6 

4 3.4 



25 
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ffrvtm (%) 

7 9.4 

8 2.3 

9 1.2 
8 9.5 

tfen&±< mm<Dmm&¥£M?z> z.h&mwrz>itibmmm4 3-50 

HJS^I4 3-50 

^otf;i^) -T- h^^;i^> ? '>n^-y-> (¥UX hftm ;SIH 1115.0 ; 
CAS 126- 8 0 - 7 ) 100a*g&{C*f LT, HiJM 2 , 3, 8, 9, 

10, 11, 12. 1 3T£J£Lfc^:*>#£#ijg||&«Tfcs£■fi£■ 
s&t^s&^i/, 6 0 °cmm,mm$p\z 1 o^r^, o^ts ot^hm 

Ut^{C3 4MWifcff Ufc^, ^Mft (8000mJ/cm 2 ) £fr^&. 



3 9 

4 0 
4 1 
4 2 
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mm ) 
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4 3 

4 4 

4 5 

4 6 

4 7 

4 8 

4 9 

5 0 



2 
3 
8 
9 
1 0 
1 1 
1 2 
1 3 



7 0.6 
5 7.6 

8 4.4 
7 3.5 
7 7.9 

7 5.2 
4 8.3 

8 5.0 



±.mmmm3. 9, n, i 2 izx^^vtz^^^>^^^^m 

15 M&^To 

it-SWT' $>2>o 

5 1 ~ 6 2 

z: n e, (Dmmm ttytmtt iz «t * «fls£*s k wr s %> © <& . 

20 7i/-JPy#7y^^'f^Ox^'>»e [xstf + ^iSS 170— 
190 ; sfcB*'!' >*fl:3M±« ; Xlf (S&fiS) N-730A] , If 

77i/- ;PF^-f ^©Xtf+v'flHlg [X/^^x^» 165-185 : 7C 0 

*4>*it¥ttm x\*9u> cs&tffi&o 830] , 7Kssif*7x/ — 

M^^7"Ol^ + y]li [I^^y^I 215 ; tt^^x;UX3j?^>'a 
25 «;Xtf3-h (S^iSiH) RXE2 1] ©&X#* ^«fI&&^«>BJB 
# 5 0 3SK:fc2>«fc -5 \Z, * ^)V^)V^r h > fc»fl¥Ufc»ttfc, x#^ 
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J^Ji: Hy^> l 7X^n XDibenzosuberon'e) (CAS 1210- 3 5- 

^^^^Mj»^-(c2oo/zm{c^^ct ^ c^^xticML, mm* 
ffltt i 6 mm&ft^mj&ftnt&iii&ft ^ ^oaiL^:^, soti® 

±fB(£>£D< mMLfr&U%ift-izytmM£ IT 8000mJ/cm 2 ©t£*£^ 
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9 1 
9 2.8 

8 3.6 

9 1.3 
9 3.0 
8 9.7 



5 
3 
5 



MMM 6 3-74 

UmPrizytmM (3000mJ/cm 2 ) Ufco Z\(D^&\Z%>tfZ>U.%i)*c<D'?)lft 

hk, ±mo)iB<^tmm oooomj/cm 2 ) *ft-Dfzu%ifr*. mum 
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mmm vji&m (%) 

6 3 9 2.3 

6 4 9 5.2 

5 6 5 9 4.3 

6 6 9 1.5 

6 7 9 4.8 

6 8 9 6.2 

6 9 9 3.3 
10 7 0 9 4.7 

7 1 9 4.8 
7 2 9 6.7 
7 3 9 1.3 



7 4 9 0.6 



7 5—86 



25 



WO 00/46171 




PCT/JP00/00518 



3* 1 0 







man 


■a 


i 


ytwtm 


(%) 


7 5 








3 


7 8 . 


5 


7 6 




n 




9 


8 0 . 


9 


7 7 




n 


i 


1 


7 6 . 


3 


7 8 




tt 


i 


2 


8 5 . 


7 


7 9 




ft 




3 


7 7 . 


9 


8 0 


// 


tt 




9 


7 9 . 


1 


8 1 


// 


tt 


i 


1 


7 8 . 


8 


8 2 


// 


9t 


i 


2 


6 9 . 


2 


8 3 




ft 




3 


8 7 . 


7 


8 4 


ft 


ft 




9 


9 3 . 


1 


8 5 


II 


ft 


i 


1 


9 1 . 


3 


8 6 


it 


ft 


i 


2 


9 2 . 


1 



friz. &5&mz£.2>m&W&Miit* ^S<a#^^>a-&'l4W1»ff <£> 
8 7-99 

Hf*^f;k>^ n^-tf ~>n*1t> (D6) 5 oa*$|5S.^7jcmif 

77iy-^Ai#+'>»iig5 oMg&tcjfcf it, mmm 1-13 x-et 
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fz'&. JtWM (8000m J /cm') SrfTofco 



l l 



8 7 MMM 1 8 7.4 

8 8 "2 8 1.5 

8 9 " 3 7 9.3 
10 90 "4 88.7 

9 1 " 5 6 9.4 
9 2 " 6 7 7.9 
9 3 * 7 9 2.8 
9 4 * 8 8 9.7 

15 9 5 " 9 9 3.5 

96 "10 91.4 

97 "11 82.3 

98 " 12 76.4 

99 "13 81.7 

20 

±82^IJfi«3, 9, 11, 1 2 lCT£-jjELfc-r W 

WTZtzlb* TtZ^t&M 100~107(Z)ai 2R£>*1 3\zm.ikW)<Dtf)\>ft 
25 i££^L£:o 

HJE^J 1 0 0 ~ 1 0 7 
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^t^^iliLfc^fr^ffl^, tM** (2000mJ/cm 2 ) Ifc^Oif 

«{c*3ViT, no^izmfevfrmmm,* \z i b# p*m«t-££ tiz .tot 



3 8.2 

5 0.1 

5 5.3 

3 9.2 



8 2.5 

9 1.3 
9 0.7 
8 8.1 

^mm 108—111 

z\tit>mt&Mte* ±l5ms^J3, 9, 11, 1 2CTMLf^ft> 

ft £ ^ cd m & m t c ml, t fe & a -s- « * § ^ t * ^ -r <> 



^ 12 

mmm cm*) 

10 0 

10 1 

10 2 

10 3 



3 

" 9 
* 11 
" 12 



M L3_ 

104 mmm 3 

10 5 >' 9 

10 6 "11 

10 7 " 1 2 



WO 00/46171 



# 



47 



PCT/JPOO/00518 



10 



15 



20 



25 



1 4 



10 8 
10 9 
110 

111 



■MM 
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minmrjMm (% 

6 5.7 
8 5.7 
8 1.4 

7 3.1 



mmm 112—135 

±nZmMM3. 9, 11, 1 2 fcT^j£bfc#>f3*->#^#*&iH£4& 



7i/-ji/;#77^^'f^ hfA7x>>— ;PF*-r:7\ TK^fx^ 

5\z*?-)],3:7)i't'b>\zmm'2i*it&m&Mi&m&* mm ioos*g& 

mZiK). MffiM 3 1 2 ©*>©T?tt 1 S»g&, H5£0»J 9S.CX1 1 



:#b, l*jS5mm<f>, US 2 0 mm<£>*ife# 7 XHR 



b£io ^Ott»M-tC±S5«[|5«k0^fia«- (8000mJ/cm 2 ) £fr 

b£o 5 
±SEra«L fls«bfcttSfefl-K:» 9tm# (8000mJ/cm*) £fro 
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t a> e> ^ x ® & x w t & & o 
25 m^-f^^mm^) \z&^x^mziz% tom&tfn*>nz>* :nn 
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X "J f g T & o tz ZL t \Z it ^ X * t fc f U T * 5 o 
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si ^ <d m. m 

1 —18^ ( I ) 

[{C 5 (R') B } 2E MJ [{B(R 2 ) 4 }"] , 

5 L ; R 1 n^>^>?x-;KD l i®K$l:^^t^if ft^ttx 

nttO?i^L3 0 ; mtt 1 Xtt 2 T* D ; 1 « 1 Xte 2 0 ; 
R'iZKOmMT (B) £gE&-f 3IE&^T& 9 , te|p| — 

5) ft ffciS Hit $5 Sfo 

10 2 — flSiS (I) fcfcttS't'&iRa^&JR (M) Ti, Zr, Fe, 
Ru, Os, Hf, V, Cr, Mo, WT&Sff^ £jgfc£ft£> 

3 -am (i) K.&vz>tt&-!*&x\*&3\&w&&ift* mK\zm- 

XtemM-TZhorfo-DT. 7)V*)im. zs#u7 )V*)Vm* 7)Vn* 

20 4 -fl£5£ (I) Tl$n5-ft>^^SMI$Mt5TO 

tert-T5;U^xD-fe — ^7A, ^ > ^yxQt-^A, n-:/^^ 
7xOtZ«7A, y^D / \^ 1 t-Jl'7lDt- l 7A, ^ D ^ > 7^ ~ ;U 
7iOt-^, 1 , 1 ' -y7tfJl/7iOtZ7A, l.l'-vn 
25 -^?;P7x D-fe-^A, N,N-v7^7^;/^7iDtZ7 
A, 1 , 1 ' -y^fJk7iDt- X?^7xOt- I 7A, (>? 



* 
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tFD + y^f;i/7xDt-^A, lf-Jl/7int-^A, 1, 
l-t:X (y7x-;^X7^y) !7 ai n-fe - A, 37 a: p -fe X <^7 A , 
t-7*fJl/7iDt-7A, S?7*fD7inli->7A 4 t:X (y^D^ 

A#^;t>. t:X ( t - 7*^;i/y^DO^yX-;W ^^>^P^< 

^*>, EX (is? n^>^^XX;i/) f ^>7D7^f H*5 : t> ) t: 

(l-7°OtfJK>^yI-Jl.) ^ >^X5^>^ P ktj^^->, n 
^-K-txC7A, t:X (n -7j-)Viy>7 P^>^>?XXjP) yJl/3~7A 
£ □ ^-r Fl3^3r>. fcfx (t - 7*^y^n^>^v?x-;i/) 
^7A^D7<F*ft>, tfX (y^a^>^yl-^) v?;i/PX^7 

15 A£ p ^-r K#^3->> ifx (x?;i/y7n^>^yx-;i/) yj^- 
p ^-r H7j^^->, tix (^^;u->i7 p^>^> ? xx;u) 

X7A^D7-f H*ft>, fcfT. (-f >^x;l/) y^^yjl/3Z7A 
^J5 1 ^->> tfX (t-Wy^D^>^yX-^) A717A^D7 

20 -f F#^:*>, tiT. (-fV-7°DhfJl'y^D^>^yI^) A 7X^7 
A^P^-T H*^^->> y7x Pir>^^##^^>T&53¥^£jIfc£ 

5 (I) IZ&tfZmtiL^- ( R 2 ) 7U-m AD^>ft 

Any>Ao^ji.A{ii7 | j-;n 1 ->i7 dtj^xjh, 

25 AD^>{ty7P7;^;H, ADT-^fty^DTjl/^XJH, ->^p 
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5 6 -asss (i) tt^n§>f :*>^#iigstt«»&ttj£T5iaM 

h^#T — ^">^\ T^h^^X (4-7J^D7i-JP) 
-h7rt>, ^b^X (4 -7^tPt' 7x-;l/) ^7-h7-t 
>, Th7t7 [3,5-tfX (h'J7JktD^?Jl/) 7iZJl/] 
-h7Zt>, ^h^X (3, 5 -z?y )l-*U7 x.~)V) #^-h7 

10 ~;t>, "r-h [4- ( h 'J 7 )V*U 7 jl'JU] #^-h 

7 - :t T^h^^X (2,3,5,6-fh77JWD7i-W 
-h7-t>. ^h^^X (1, 2, 3,4, 5-^>^7J^D7ir 
;I0 ^7-h7-t>, ^h7*X (3,4,5-h'J7Ma7iZ 
JU) l7-h7Xt>, fh7^X (3-7^07 t OA» #^-h 

15 7-^->, ^b^X [3,5-117. ( 1 , 1 , 1 , 3 , 3 , 3 -'\*r J &7)l 
-ta - 2 h=^5>- 2 - 7°n hf;i/) 7x^JH #7-h7-^>, 
Y7*7, (2,4,6-hU7JWP7i-^) ^ 7 -h7-t>, rh 
7*7. (S •f7)V3ru7?-)V) ^7-h7zt>, ^b^*X Ot—7 
;U^-0^\^i/;|/) #7-h7Zt>, ^b^X (A— 7)V*U1>?- 

20 ;U) — h7-t>, -^b^X {n—7)V^ru^T7^)V) #^-b 
7-=*->» T-h^^X (n-7 )l*U- 3 - ^JI^^U) *7-h7 
-;*">, ^b^X (/"?-7^tD-5-^f J^f^) 

b 5^X (s\7°? 7)V*U7°U \f.)V) #7-h7-t>, f h 
5*X (3, 5 — '7^0071-^) *7-h7-t>, 7-h?*Z 

25 (4-^DP7x-;P) ^7-h7-t>, fh7 + 7 (^>:/Jl^D 
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~^>* T^h^x [2- (A-7;i^D'\^5>;io xfM h 
Tx:t>, ^h^ + x [2- (A-x^n^^io x^;u] — 

hT — rh?3rX [2- (A°— ^;U^-p- 7 -^^^^-^^JP) 

X^;P] J^7-M-t>, rFHX [2- (A° — 7 )V3ru - 5 

x^;p] *7-h7-t>, ^h^ + x (2,2,3,3 

-rh7 7;Ptnyntfjp) ^7-h7-t>, "rb^^X ( 1 H, 1 
H, 5 W--*?*? 7 )V*u^y?-)V) ^7-h7rt>> T^h^^X 

(lH-/t-7WP^y^) ^7-h7z^> ( T^h^X (1, 
l-y*7MDI^) #7-h7-t>, t^^X [3,5-fcfX 

(h'J7JPtn^^) ^>v;H #7-h7rt>, ^h^x (4 

-h'j7JWD^5 : M>y^) ^7-h7Zt>, 7=-h^*X (3, 
5 - ~J7 )V*U^>V)V) #7-h7Zt>, T^h^X (4-7)1* 
U^y^J)V) ^7-h7^t>, fh7^ ( 4 -X h*~>7 
^7-h7Zt>, 5=- h ^X (4-^F^y7iZJ« # 7 -h7- 
^">, T^h^X (4,5-^h^j/7i-JP) ^7-h7-t>, 
5=-h^X (4-^7zrA) ^7-h7zt>, T^h^^T. (fg 

3ft-7*f;i/7j^) ^7-h7zt>, ^h^** C7:n-;io 3|? 

7-h7-t>, T^h^^X (h'7x-^) h7-^>. ^ h ^ 

(f^7lZ;l.) #7-h7^t>, 7h7+7 tf? 

- h7-t>, xh^^X (^>^^^7x-;i/) ^7-h7rtX 
[3,5- (>?^^;U) 7 x.-)l] 3^7-h7lt>, 7^ h 

(v^7 n7°u tf;i/) #7-h7-t>. T^h^^X (v^p^^ 
Jl/) #7-h7-t>, -r-h^ + X (5/^ D^\^i>;P) #7-S7-^ 
>> T^h^^X (y^D^>fJI/) #7-h7-t>, T^h^^X (i/ 
^□^-^7^;i/) ^7-h7-t>, T^h^ + X C7;c/^~>:7*^;l/) # 



WO 00/46171 



# 



55 



PCT/JPOO/00518 



io i ~6 <m>-rn^ i mmwiv>-i *>£&&mg&®Lwn*Mm. 
ts^st^^t. — fl£5£ (n) 

{C 5 (R') n } 2D M B 
15 (5£*> M, C 5 , R', m&tfn tej!ufE£|imST&5) 

m^it~mmm<^^^u j t>mmi^t. — #5£ (m) 

{ B (R 2 ) 4 } X 
20 :*>£^#igJlt£$£l«tf>§!!i£o 



♦ 



WO 00/46171 



PCT/JPOO/00518 



56 



[2 000^7£19P (1 9. 0 7. 0 0) : ttIM 

OJlJSOTlf "bitfc ; «fU^»*0«Sffll 1 - 1 5«s*D*.e>it 
fc : «!0>M3ft©i8BBtt3ttEfc U (51)] 

1 <8»JRfc) 

2 (MR) 

3 (umbo 

5 4 (Afft) 

5 (|g||*) 

6 cnm) 

7 *^*>a^ttw«ttjiffloa^Bii63sijc*^x. — asccn 



10 (jS*. Mtt4»jfr&ta&&BT&D ; C s D^>^s?x-;p^^ 

nfiO fcUL 3 T$ 0 ; mttlXli2TSD ; I ttl X«2-C&9 ; 
R'ttafr**!*^ (B) iCE&tSEffi^TSO. 4 -3 O R l fiiq — 

uts Kfc£4*K a^tt*atscfls*4»©4»^ satin* noi^x 

9 HIE* f 1 * yt)VU ; $>u**i->{fr&to* x# 

10 (H!M*) 

n (am) —ttss (i) Kssw-sf^sta^&a (no a«. t i . z 

25 r. Fe. Ru, Os, Hf, V. Cr. Mo, WTtt4 8*61tfn 



HC 5 (R')„} 2B M.] 



I 4 



[{B <R') 4 }'] 



PCT/JPOO/00S18 

57 

12 (i£Jn) (I) t*5frt*«^F«#ttX«*5HtBlftS*s, t§ 
7)l>n*><m* 7'J-M, y*7;^JH. y'JJH, 7~>;WS, 

5 ;s, 7;i/fkHi, kh'otyiH, t*x;i,gT&5 8£^ <=>stfn£ 

13 (iiira) -iSsC (i) T^$ti^>-r ^->^^^ig^l4^K^^fig-r5 

10 OA, tert-7^;i/7xn-fe-^7A, ^VVZ-f ^7iDt- l 7A, n - 
Zf^JVy x D-fe- >7A, D^\=^ii — ;i/:7x D-fe- «7A, S/^P'O 

T-^7iD-fe-'7A, 1 , 1 ' - v'T-fe^;^ x D-fe- ^A, 1,1' 

il ~ ^ A , 1 , 1 ' - oi A> X5 1 il/7xDt-'7A, 

15 (ykFo^ylUil') :7 x P-feX^ A. 1 - k Fo^yXfJk7iO 
-fe-^A. k H D + y^fJl/7i O-fe — ^7A, If — ;i/7iDtZ<7A. 

i,i-t*x (^7i-;p*77^;) 7iDtr-)A, yjLn±-u 

A. t-7*fJl/7iDt-7A, ^7*fD7iat-^A. tfX ii/ 9 

n^>^>?x-;p) ^ □ ^ ^ A7t/^^->, tfx (x^n^>^v>x- 

□ 7-f H*ft>. b*X (->^ □^>^> f x — v^Utfxju^x 
^7A7J^^->, k*X (i/^ao^yx-^) > ^ p ^ < H * 

A^-K-fex^A. fcfx (n-7*f;l'y^D^>^yXXJl/) S^Unx^ 



WO 00/46171 



WO 00/46171 



58 



PCT/JP00/00518 



□ Z^A^Dy-fh^ftV, fcfX ( v-^D^>* yl-Jl.) >>;H:X 

n =lK7&? n^-r K#^>> tfx W >^xju) - r> 

A#^3->, ex ( t -^^;PS/^7 a^>$ yXZJP) A7->)A^n 

>j7Ai7P^-r h*7J5 1 ^>, ^!7:nPir>M###^:t>T&5S^<bM 

14 (iijn) (i) iccfcttsiate^ (R 2 ) a*, 7U-;H, a 
n^>-fbT U — )vm. APy>/\P3fc;i/A>ffcTU— y^D7;^ 

AD^>fty^n7J^;H, Any Wfc^ D7J^-;H, 

7JV*h'Jx-;n, t;p^x;|/^. ad^t >itT)Hr—)vm. a 
ny>ftT;p^vxx;i/S> a n y >4tTJl* h U i~;H, ap^*> 

15 (Mao) -j&a; (i) T^sn&<^>££#^if,i4^»£;fg/£-r 

Z>Uamm&#7— h^7-t>^, "T^^T. (4-7Jl/tD7i- 
#7-h7-t>, h (4 -7)l*U t*7i-JH — 

h7-t>, T^h^^X [3,5-tfX ( h U 7;U^-P^5^;P) 7x~ 
;U] #7-h7-t>, fh7 + 7 (3, 5-y7;^D7iz;i/) # 
7-h7-t>, -^h^ + X [4- (h'J7JWD^fA) 7i'JH 
^7-h7-t>, ^h^X (2,3,5,6-fh77Mn7i- 
JIO ^7-h7rt>, ^h^^X ( 1 . 2, 3, 4, 5 -^>^7;P*n 




WO 00/46 1 7 1 PCT/JP00/0051 8 

59 



y jl-JI) ^7-h7-t>, rh7+7 (3,4, 5 - hU7;l/tD7 
jl-JI) ^7-h7rt>, rb7 + X ( 3 -7;Ptoyn/t» #7 
-h7-t>, fh7 + 7 [3,5-fc*X (1,1,1,3,3,3-A+lj- 
^;p^-n- 2 h*~>- 2 -7*d hr;P) 7x^;H #7-h7-t>, 

5 7^ h (2,4,6-h'J7J^D7xZJl/) — h7-t>, J- 

^i^p^ ->;]✓) j^7-h7-t>. fh^^x (n-y )V^u^> 

^)V) 3j?7-h7-t>, ^ Yy*r7. (A—y)lytu^-^^)U) 4^7- 

10 y - ^->, ^h^ + x (/i-^;i/^-D- 5 -^t^^^^ju) 5^7- h7 

-^">, rh7 + X K7 P ^7^D^D hf;i/) #7 — h7rt>, 7- 
h7*X (3,5-'>^D07i-^) h7X^->, 
(4 pp:7:hx;U) #7-h7-t>, -r-h^^X (-^>^;w^a 
7-f H) #7-h7-t>, fh7^X (^oo/<>^) tf^— h T 
15 rh7^ [2- (/^-7;P*P^^;P) X^JU] ^7-h7 

— f h7^ [2- (A-'7;U*P's*^;i') X^Jl/] h 

7-t>, 7" h "7*7, 12- (rt-y )i*u*t7^)V) x^;i/] — 

h7-t>, T^h^^X [2- (/X-7;P^-n- 7 - *?-)V*>7?')V) 

x^;u] ^ 7 -h7-t>, 7h7+x [2- (n—y)V3ru- 5 - * 

20 Xt^WJ 3^7-h7-t>, T^h^^X (2,2,3,3 

-fh7 7^toynt;jl/) Jtt 7 -h7-t>, y-Vy^-Ts ( 1 H, 1 
H,5H-t^^7;^D^>fW #5- h7-t>, fh7+X 
( 1 H-/1— ^;i/^P^=^">JU) #7-h7rt>. fh7^7N (1. 
l-y7J^DIfJH 7t^-h7-3->. T^h^^X [3.5-fcf* 

25 (h'J7^tD^f^) ^>>UH ^ 7 -h7Z^>, -rb^^X (4 
-h'J7JPta^fM>^) l7-h7-t>, T^h^^X (3, 




WO 00/46 1 71 PCT/JP00/0051 8 

60 



^7-h7-t>, 7"" h ^X (4 - ^ h^->^x ^7-h7- 
T- h ^*X (4 , 5 -5?* b^r->y x.=LJl) #7-h7-t>, 
5 7=-h5*X (4-^7i^) ^7-h7-t>, f h7 + X (Sg 
3i-7*5 1 ;i'7x-;i,) 5j?7-h7-t>> 7=-h^*X (7iZW # 
7-h7-t>, f h7^7 (k'7iz;i/) j}?7-h7Zt>, ^ h ^ 

^x (r^7x-^) ^7-h7-t>, ^h^x (^->^;i/) 

— h7-t>, "T* h ^X (^>^*^;t^:n ^7-h7-^>, 
10 rh7 + ^ [3,5- {*?*^)\,) 7x-;l/] #7-h7-t>. r- h 

)V) ^7-h7-t>, 7" h ^+X (>>9w\**/)V) #7-h7-t 
>, 5rh^X (5^n^>^;iO #7-b7-^X T^h^X (-> 



WO 00/46171 

61 

3lffl$*l£:KLIM0VA, Elena I. et al. OJCffilZ* *m5£WlZ&2>^( 

mz. ^*ven> m^^m-^^mw, i - 6JSRtfnii 0JH£8iji&u if 




PCT/JPOO/00518 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/00518 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07C17/02, C07C19/00, C08F4/603, C08F4/70, C08G85/00 // C07F5/02, 
C07F15/02, C08G59/68 

According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07C17/02, C07C19/00, C08F4/603, C08F4/70, C08G85/00, C07F5/02, 
C07F15/02, C08G59/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY < STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



PA 



KLIMOVA, Elena I. et al . , "Mutual Z-/E- isomerization of 
f errocenylmethylene- and arylidene- substituted carbo- 
and heterocycles" , J. Organomet . Chem., 1998, Vol.559 
No. 1-2, p. 43-53 

US, 5521265, A (PCD Polymere Gesellschaft m.b.H.), 
28 May, 1996 (28.05.96) 

& JP, 8-41088, A & EP, 673946, A2 

US, 5959132, A (Studiengesellschaf t Kohle mbH) , 

28 September, 1999 (28.09.99) 

& JP, 11-152295, A & EP, 897926, Al 



1-6, 10 
7-9 



1-10 



1-10 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: i 
"A" document deflning the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other " Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

U P" document published prior to the international filing date but later **&" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
11 May, 2000 (11.05.00) 


Date of mailing of the international search report 
23 May, 2000 (23.05.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



a. &m<om,-fz>#m<n&m <se§s#fWHi (ipo ) 

Int. Cl. ' C07C17/02, C07C19/00, C08F4/603, C08F4/70, C08G85/00 // C07F5/02, C07F15/02. C08G59/68 



&&&ftitcM'hm'8 , & (fflKS#f<F$HS (I PC) ) 

Int.Cl. 7 C07C17/02, C07C19/00, C08F4/603. C08F4/70, C08G85/00, C07F5/02, C07F15/02, C08G59/68 



m 

mmitim^ PCT/J PO 0/0 0 5 1 8 



L/cm^-*-^-* (T—*^—x(D&m'^ mmc^m^timm) 

CAPLUS(STN), REGISTRY (STN) 







§§»-*- s 


X 
A 


KLIMOVA, Elena I. et al. , 

"Mutual Z-/E-isomerization of ferrocenylmethylene- and aryli 

dene-substituted carbo- and heterocycles", 

J. Organomet. Chem. , 1998, Vol. 559 No. 1-2, p. 43-53 


1-6, 10 
7-9 


A 


US, 5521265, A (PCD Polymere Gesellschaft m. b. H. ) 
28. 5J3 . 1996 (28. 05. 96) &JP, 8-41088. A &EP, 673946, A2 


1-10 


PA 


US, 5959132, A (Studiengesellschaft Kohle mbH) 

28. 9^ . 1999 (28. 09. 99) &JP, 11-152295, A &EP, 897926, Al 


1-10 



* 5\mxsk<D* j r=*v — 
roj piic^^i^, mm, m^m^n&^r^xst. 



ttj m&mmaxte&ft&wz'j^zftftxskx&^x 
rxj mzmm<n&>z>xw<x$>^x. a»x»o*-c*w 



11. 0 5. 0 0 


E^sss^o^B 23 05 00 


B*m®nir (i sa/j p) 

W&&% 100-8915 


03-3581-1101 f> 


4H 


9 0 4 9 


1U 3 4 4 3 



«5£PCT/I SA/2 1 0 (1 998^7^) 



